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Introduction
UE Power saving is an important issue for a long time. Current mechanisms for UE power saving include DRX (in time domain) and SCell activation/deactivation (in frequency domain). In CA, when UE works on multiple serving cells, UE’s power saving is achieved by the combination of the two mechanisms. In Rel-12 dual connectivity, UE also works on multiple serving cells similar as in CA, but the current mechanism cannot work well due to the different architecture, i.e. serving cells belonging to different eNBs with non-ideal backhaul. 
In this contribution, we give the analysis on the limitation of the current mechanism and the potential mechanism in dual connectivity on this issue.
Discussion
Limitation of current mechanism
1) DRX mechanism
DRX mechanism provides UE power saving in time domain. In current DRX mechanism, UE’s active time is tightly impacted by the scheduling of MAC scheduler in eNB, e.g. inactivity timer starts in the TTI receiving the grant/assignment indicated new transmission. 0ms delay can be regarded as the DRX active time and PDCCH reception.
In CA, all serving cells of UE are scheduled by one MAC scheduler, and per UE common DRX scheme can work well. But in dual connectivity, UE’s serving cells belong to different eNB, and each eNB has one MAC scheduler; if reusing per UE common DRX scheme, the L1 related scheduling information needs to be interacted via Xn interface between MAC schedulers timely and accurately, but the delay of Xn interface (i.e.10~60ms) cannot meet such strict requirement. Hence, it is unacceptable to perform common DRX across eNBs.
Observation 1: L1 related scheduling information is not suitable to be interacted via Xn interface.
Observation 2: Common DRX cannot be performed on the serving cells across eNBs.
2) Activation/deactivation mechanism
In CA, based on the per UE common DRX mechanism, SCell activation/deactivation mechanism provides UE power saving further in frequency domain according to the available data amount. When a SCell is deactivated, UE will stop all uplink and downlink transmission on the SCell. 
In dual connectivity, if all the serving cells of SeNB are deactivated, it is only dependent on the MeNB to transfer the SeNB’s cell activation command to UE. The uplink data amount triggered case and the downlink data amount triggered case are given in Figure-1 and Figure-2 separately. 


Figure-1 DL data arrival case


Figure-2 UL data arrival case
From the Figures, it is obvious that the activation related information and the SR/BSR related information are interacted via Xn interface if reusing current SCell activation/deactivation mechanism, which will bring extra activation/scheduling delay and extra load in Xn interface. Since and the extra delay in Xn interface is 10~60ms, more than the current activation delay (i.e. 8ms), it is unacceptable to perform the activation/deactivation across eNBs. 
Observation 3: MAC related scheduling information is not suitable to be interacted via Xn interface.
Observation 4: Current activation/deactivation mechanism cannot be performed on the serving cells across eNBs.
Potential mechanism in dual connectivity
For MeNB, since the RRC connection is established and maintained via MeNB, if multiple serving cells in MeNB, the PCell and SCell model is similar as CA, and current DRX and activation/deactivation mechanism in CA can be reused in MeNB. 
For SeNB, according to the observation 1, to avoid transmitting L1/L2 scheduling related information, one special cell in SeNB is required to be configured with physical control channel, which is different from legacy SCell and similar as legacy PCell, e.g. D-SR PUCCH, A/N feedback PUCCH; according to observation 3, to avoid activation/deactivation related information transferred via Xn interface, in case of multiple serving cells in SeNB, it also required one special cell in SeNB similar as PCell always staying in activated state.
To explain how to perform the DRX and activation/deactivation mechanism in dual connectivity, Figure-3 gives the diagram.


	Figure-3 UL data arrival case
Based on the analysis above, it is proposed:
Proposal 1: Per eNB common DRX mechanism is proposed to be considered in dual connectivity.
Proposal 2: Per eNB activation/deactivation mechanism is proposed to be considered in dual connectivity.
Proposal 3: A special serving cell in SeNB is proposed to be introduced to always stay in activated state if multiple serving cells configured in SeNB. 
Conclusion
According to the analysis in section 2, four observations and three proposals are given as below.
Observation 1: L1 related scheduling information is not suitable to be interacted via Xn interface.
Observation 2: Common DRX cannot be performed on the serving cells across eNBs.
Observation 3: MAC related scheduling information is not suitable to be interacted via Xn interface.
Observation 4: Current activation/deactivation mechanism cannot be performed on the serving cells across eNBs.
Proposal 1: Per eNB common DRX mechanism is proposed to be considered in dual connectivity.
Proposal 2: Per eNB activation/deactivation mechanism is proposed to be considered in dual connectivity.
Proposal 3: A special serving cell in SeNB is proposed to be introduced to always stay in activated state if multiple serving cells configured in SeNB.
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